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Abstract 
Based on the Lexus LS400 as the platform, homemade studied integrated power train control system, and through the 
contrast, this system complies with the integration control strategy requirements. 
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0 Introductions 
Due to the vehicle's large use, energy consumption and exhaust emissions have got the attention of 
people. Meanwhile people also of vehicle ride comfort and operating easiness of demand have higher 
demands. Integrated control in vehicle dynamic system and power train system occupies a very important 
position. They directly affected by the comprehensive performance of vehicle .Engine control technology 
and power train control technology union formed the motivation and drive integrated control, This is a 
nice boost the vehicle performance and better meet the people's needs. 
1. Integrated Power Train Control 
Automobile's power integrate control means application engine control technology and automatic 
power train control technology and electronic technology, with the electronic control unit ECU as the 
core, control engine fuel and ignition etc, and through hydraulic actuators control clutches and brakes, 
shift valve operations, and realize the automatic start, shift control. The basic idea is：According to the 
driver's intentions and vehicles, according to the control strategy, with the aid of the corresponding 
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electronic devices and actuators on vehicle dynamic system and power train system are integrated control 
[1]. Integrated control development software from  Fig. 1. 
 
Fig. 1. Integrated control development software                                                   Fig. 2. Engine control program diagram 
2. Engine Control 
In order to make the program continuously perfect, therefore engine control program of modular 
design, it basically have method of main control procedures and some module composition, function 
module includes start-up module, idle speed module, accelerate module, full load module, speeding 
broken oil module, part load module, oil injection module, ignition module. Engine control program 
diagram from  Fig. 2（α  is the throttle the opening，ne is Engine speed） 
Idle speed module is through controlling the note oil amount and idle speed stepping motor to realize 
idle speed control; Partial load module is according to the oxygen sensor signal realizing closed-loop 
control; Full load module includes engine output the maximum torque; Speeding stop note oil module: 
When the engine speed over the rated speed to stop oil supply, otherwise restore fuel; Note oil module is 
according to various modules condition get note oil moment and time, high-speed through output control 
pulse signal, make the injector work properly; Ignition module is calculated according to different 
conditions module ignition timing and ignition closed angular, timely control ignition system. 
3. Power Train Control 
In vehicle control: Electronic control system for real-time control automatic power train. Cycle control 
software is real-time detection of various sensor signals and judgment driver intention and transmission 
device parameters change detection, and according to the control algorithm and the shift are numeric and 
finish all kinds of logic of power train implementation shift control。This control system adopts double 
parameters shift control rules. Automatic power train control program flow chart below: 
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Fig. 3. Automatic power train control program 
Mid-fifties module mainly finished engine startup control, working mode selection, start control etc. 
Driving module is according to Vehicles driving condition and driver intention work (failure operation, 
Shift point calculation, automatic shift, detection and display). 
4. The Analysis Results 
Using the original vehicle and homemade control system test, the throttle opening rose from 10% to 
100%, record the upshift and downshift, repeat the test three times, reached the following three groups of 
data are as follows: 
Table 1. The fist group 
 upshift downshift 
Throttle 
opening 
Y 
1→
2 
km/
h 
M 
1→2 
km/h 
Y 
2→3 
km/h 
M 
2→3 
km/h 
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km/h 
M 
3→O/
D 
km/h 
10% 18  17  33  31  51  49  14  12  22  22  41  40  
20% 22  20  45  43  63  62  15  11  25  24  49  48  
30% 24  23  56  55  74  72  15  13  34  32  49  49  
40% 27  24  65  65  82  81  15  14  35  33  54  52  
50% 36  33  76  73  113  113  15  13  47  44  76  75  
60% 36  32  76  75  114  113  14  13  47  45  76  74  
70% 47  45  94  93  124  121  15  12  60  58  110  107  
80% 58  55  109  107  125  122  16  15  60  59  110  106  
90% 58  53  110  110  178  177  51  49  104  103  174  172  
100% 68  66  121  117  184  182  53  53  107  105  176  175  
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Table 2. The second group 
 upshift downshift 
Throttle 
opening 
Y 
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km/h 
M 
3→O/
D 
km/h 
10% 18  18  31  30  49  49  14  14  21  19  44  42  
20% 24  23  44  42  62  60  16  15  23  20  51  50  
30% 24  21  58  57  73  73  15  14  32  31  50  50  
40% 26  24  63  63  83  81  14  12  34  32  53  52  
50% 80  35  78  77  112  110  16  16  46  45  77  75  
60% 36  34  76  74  113  112  16  14  47  45  78  77  
70% 45  42  96  95  123  121  14  13  62  61  110  107  
80% 56  56  108  105  126  125  15  14  62  60  111  110  
90% 58  54  107  103  179  177  52  50  102  99  173  173  
100% 68  66  121  117  189  184  53  52  104  104  175  172  
Table 3. The third group 
 upshift downshift 
Throttle 
opening 
Y 
1→
2 
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km/h 
M 
3→O/
D 
km/h 
10% 19  16  34  32  51  49  14  13  24  24  43  41  
20% 21  21  47  44  63  61  12  11  26  24  53  52  
30% 27  23  58  56  74  74  14  13  33  32  51  49  
40% 29  25  65  62  85  81  14  12  36  36  54  52  
50% 36  33  79  77  116  114  14  13  49  47  74  71  
60% 34  32  77  72  114  113  14  13  48  45  77  74  
70% 48  45  97  96  124  121  13  10  61  58  111  110  
80% 58  55  111  110  125  122  15  14  63  61  109  107  
90% 60  53  113  111  178  174  51  50  107  104  176  174  
100% 71  68  126  122  183  180  54  51  108  106  174  175  
The experimental data do scatter analysis showed that the R value is greater than 0.9, so the 
experiment data is valid, scatter analysis results are given in the following table: 
Table 4. Scatter analysis results 
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Use homemade control unit ECU and original car controller ECU respectively for experiments. And 
use MATLAB[2] simulation experimental data. The results are as follows:（The abscissa denotes 
represents the throttle the opening.0 mean 0%，1 mean 100%；Y-coordinate is representative of 
speed(km/h).） 
 
 
Fig. 4. Comparison curve 
MATLAB analysis of result is easy to understand. From the graph can see simulated data and original 
vehicle data very close. So we design control program is successful. 
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